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CALI BRATI ON STANDARD SPEA H CATION FCR A
L3 C ANALYZER O @ TAL O5Q LLCBOCPE
1 SCCPE

1.1 Scope. This specification defines the nechanical, electrical, and
el ectronic characteristics for a Logic Analyzer/Dgital Gscilloscope. This
equi pnent is intended to be used by Navy personnel in shipboard and shorebased
| aborat ori es. For the purposes of this specification, the Logic
Analyzer/D gital Gscilloscope shall be referred to as the Anal yzer.

2. APPLI CABLE DOOUMENTS

2.1 ntrolling Specifications. ML-T-28800, "Mlitary Specification, Test
Equipnrent for wuse wth Hectricah and Hectronic FEjuipnent, General
specification for," and all docunents referenced therein of the issues in
effect on the date of this solicitation shall form a part of this
speci fication.

3. REQUJ REMENTS

3.1 General. The Analyzer shall conformto the Type Il, Qass 5 Syle E
requi renents as specified in ML-T-28800 for Navy shi pboard and shorebased use
as nodified below The use of naterial restricted for Navy use shall be
gover ned by M L-T-28800.

3.1.1 Design and Gnstruction. The Anal yzer design and construction shall
neet the requirenents of ML-T-28800 for Type Il equi pnent.

3.1.2 Power Requirenents. The Anal yzer shall operate from a
source of 103.5V to 126.5V at 50 Hz and 60 Hz +5% singl e phase
i nput power as specified in M L-T-28800.

3.1.2.1 Fuses or Circuit Breakers. Fuses or circuit breakers
shall be provided. If circuit breakers are used, both sides of
the power source shall be automatically disconnected from the
equi pnent in the event of excessive current. I f fuses are used,
only the line side of the input power line as defined by ML-C
28777 shall be fused. Fuses or circuit breakers shall be readily

accessi bl e.

3.1.2.2 Power Connections. The requirenents for power source
connections shall be in accordance with ML-T-28800 with a 6 foot
m ni nrum | engt h cord.

3.1.3 Dnensions and Vi ght. The naxi num di nension of the Anal yzer shall not
exceed 19 inches in wdth, 12 inches in height, 25 inches in depth. The
wei ght of the Anal yzer shall not exceed 44 pounds.

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited w thout prior authorization. A request for approval
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for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the time of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 HBEwironnental Requirenents. The Anal yzer shall neet the environnental
requirenents for a Type Il, dass 5 Syle E equipment wth the deviations
speci fied bel ow

3.21 Tenperature and Himdity. The ANALYZER shall neet the conditions
bel ow

Tenperature(°CO Relative Himdity (%

Qperating 10 to 30 95
30 to 40 75
Nbn- oper at i ng -40 to 70 Not Gontrol | ed
3.2.2 Hectromagnetic onpatibility. The electronagnetic conpatibility

requirenents of ML-T-28800 are limted to the followng areas: (21, CH3,
C01, CHN2 (0.05 to 100 M), C06, REDL (back panel search excluded), RED2
(14 kHz to 1 Gt), and R03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.31 Glibration Interval. The Analyzer shall have an 85% or greater
probability of remaining wthin tolerances of all specifications at the end of
a 12 nont h peri od.

3.4 Mintainability. The Analyzer shall neet the Type Il naintainability
requi renents as specified in ML-T-28800 except the |owest discrete conponent
shall be defined as a repl aceabl e assenbly. Gertification tine shall not
exceed 60 m nutes.

3.5 Performance Requirenents. The anal yzer shall provide the
follow ng capability as specified below Unl ess ot herw se
i ndi cated, all specifications shall be nmet followng a 30 mnute
war m up peri od.

3.5.1 Oganization and Conponents. The anal yzer includes three
integral subsystenms: two State/Timng Analyzers, and an
Osci | | oscope. Each subsystem shall be triggerable by events

detected by the other two subsystens and all three subsystens
shall display their results on a common CRT.

3.5.1.1 1nput Channels.

3.5.1.1.1 Logic Inputs. The Anal yzer shall have at |east 80
channel s usable by the State Anal yzer and/or the Ti mng Anal yzer.

3.5.1.1.1.1 | nput | npedance. The input inpedance of the
Anal yzer shall be 100K +2%in parallel with <10 pF.
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3.5.1.1.1.2 G ouping. The Anal yzer shall have five groups of 16
channels each, |abeled 1 through 5 for the purpose of this
speci fication. Each group is separately assignable to either

anal yzer 1 or 2.

3.5.1.1.1.3 Threshold Voltage. Adjustable over the range #9.9V
with a resolution of 0.1V and an uncertainty of no nore than 300
nV. Adjustable separately for groups 1,2, and 3; 4 and 5 have the
sane t hreshol d.

3.5.1.1.1.4 Transition Sensitivity. The transition sensitivity
shall not exceed 600 nV.

3.5.1.1.2 Analog Inputs. The Analyzer shall have at |east two
BNC connectors providing signals to the Gscill oscope.

3.5.1.2 Menory. The Anal yzer shall have at |east 1000 points
menory for each logic channel. The Gscilloscope shall have at

| east 2000 poi nts of waveform nenory.

3.5.2 State Analyzer

3.5.2.1 d ockinag. The state input clock rate shall be at | east
35 MHz, or 16 MHz when Ti ne/ Event Tagging is on.

3.5.2.2 Pattern Recogni zers. A conbination of (1, 0, X (don't
care)) applied to the input channels. A least 4 pattern
recogni zers shall be available to each state anal yze.

3.5.2.3 Nuneric Recognizer. The Anal yzer shall have up to 32
channels may be interpreted as a binary nunber which is conpared
bet ween two nuneric threshol ds.

3.5.2.4 Qualifier. For purposes of this specification, a
qualifier is any conbination o f pattern and Nuneric recogni zers
or “any,’ which will match any state.

3.5.2.5 Sequencing. The Analyzer shall have up to 64000 tines
bef ore advancing to the next.

3.5.2.6 Storage. Each state matching a qualifier may be stored.

3.5.2.7 Trigger Wrd. Any conbination of channels, up to al
80.

3.5.2.8 Event/Timng Tagging. The event/timng tagging shall be
up to 4000 qualified states between stored states shall be
recor ded.

3.5.2.8.1 Event Tagging. The event tagging shall be up to 4000
qualified states between stored states shall be recorded.
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3.5.2.8.2 Timng Tagging. The tim ng Taggi ng shall neasures the
time between stored states, between 60 ns and 48 hours.

3.5.3 Timng Analyzer.

3.5.3.1 Acquisition Mdes.

3.5.3.1.1 Transition Myde. Sanples are taken every 10 ns #0.01%
but are stored only when the data have changed from the previous
sanple, up to 5000 seconds total tine.

3.5.3.1.2 ditch Mde. Sanples are taken and stored every sanple
peri od.

3.5.3.1.2.1 Sanple Period. The sanple period shall be at | east
from?20 ns to 50 ns in a 1-2-5 sequence with an uncertainty of
+0. 01%

3.5.3.1.2.2 Tinme Covered. The time shall cover at |east 500
sanpl es.

3.5.3.2 Display.

3.5.3.2.1 Tinme Range. The display tinme range shall be from 10
ns/div. to 100s/div. in a 1-2-5 sequence with a resolution of
+0. 01%

3.5.3.2.2 Nunber of traces. The display traces shall be at |east
24. Muiltiple channels may be di splayed on a single line.

3.5.3.2.3 Display nodes. The display nodes shall be sel ectable
whet her the display is erased between acqui sitions.

3.5.3.2.4 Channel -to-Channel Timng Uncertainty. The channel -
channel timng uncertainty shall not exceed 5 ns.

3.5.3.3 Trigger. Based on a pattern over at |east a mninum
duration but not |onger than a nmaxi num durati on.

3.5.3.3.1 Pattern. Conbi nation of (0, 1, X (don't care)) for
each channel .

3.5.3.3.2 M ni num_ Dur ati on. The m ni mum duration shall be

sel ectabl e between 30 ns to 10 ns with a resolution of +0.01% (but
at least 10 ns). The uncertainty is -20 to +0 ns.

3.5.3.3.3 Maxi mum_ Dur ati on. The nmaxi nrum duration shall be
sel ectabl e between 40 ns to 10 ns with a resol uti on of
+ 0.01% (but at least 10 ns) . The uncertainty is -0 to +20 ns.

3.5.3.3.4 ditch. Trigger on glitch or edge followng a pattern
of mninmumduration while the patter is still present.
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3.5.4 Oscilloscope. The oscilloscope subsystem shall be a dua
channel digital storage oscill oscope.

3.5.4.1 Vertical 1nput Channels. The two vertical input
channel s shall be referred to as “A" and “B” for the purposes of
this specification. Al specifications apply to both channels.

The two channels’ setting are totally independent.

3.5.4.1.1 Ilnput |npedance. The oscilloscope input inpedance
shal | be sel ectable between 1M 1% in parallel with no nore than
10 pf and 50 1%

3.5.4.1.2 Sensitivity. The oscilloscope sensitivity shall be
from50 mv/div. to 10V/div. in at least 1-2-5 sequence and an
uncertainty of no greater than 3% of full scale.

3.5.4.1.3 Ofset. The offset shall be variable over at |east 40
divisions with a resolution of at |east 2% of setting. Wth the
50 input inpedance selected, the offset may be no greater than
t5V. The uncertainty shall be no greater than (2% of setting +
2.5%of full scale + 2 nV).

3.5.4.1.4 | nput Vol t age. The analyzer shall suffer no
degradati on of performance with 250V peak applied to an input wth
a 1 Minpedance or 5V applied to an input with a 50 inpedance.

3.5.4.1.5 Resolution. Each channel shall have at |least 6 bits of
resol uti on.

3.5.4.1.6 Bandw dth. The bandw dth of the oscill oscope shall be
at least DC to 100 M.

3.5.4.1.7 Sanpling Rate. The oscilloscope sanpling rate shall be
at least 400 ns/s (real tine).

3.5.4.1.8 Channel Isolation. The channel isolation shall be at
| east 40 dB up to 50 MHz and at least 30 dB from50 MHz to 100
MHz.

3.5.4.1.9 Measurenent Functions. The neasurenent function shall
have the ability to add and subtract the A and B channel
waveforns: rise tine, fall tinme, pulse width, period, peak to peak
vol tage, and overshoot.

3.5.4.2 Horizontal Tine Base.

3.5.4.2.1 Sweep Rate. The sweep rate shall be at least 5 ns/div.
to 5 s/div. in a 1-2-5 sequence.

3.5.4.2.2 Pre- and Post-Trigger View ng. The pre and post
trigger view ng shall be at |east *40 divi sions.
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3.5.4.3 Triggering.

3.5.4.3.1 Armng. The arm ng shall be selectable between the
State/ Tim ng Analyzer 1 or 2, external TTL-Ievel BNC input, or
al ways.

3.5.4.3.2 Trigger Event. The trigger event shall be selectable
between , at least, rising, or falling edge of channel A or B, and
i mredi ately after arm ng.

3.5.4.3.3 Trigger Level. The trigger level shall be adjustable
over at least %6 divisions from the DC offset level with a
resolution given by the follow ng table.

Vertical Gin Trigger Resol ution

50 mvV/div. or less 400 pv

100- 200 nWV/ div. 2 nv

500 mV/div. - 1 V/div. 10 nV

2 V/div. or nore 50 nv

3.5.4.4 Cursors. There shall be at least 2 cursors that track a

sel ected channel’s display waveforns. The two cursors shall have
different synbols to easily differentiate between them

3.5.4.4.1 Voltage Readings. The voltage |evel at each cursor

shall be display data the sane resolution and uncertainty as the
vertical channels.

3.5.4.4.2 Tine Readings. The tine difference between the two
cursors shall be displayed to an uncertainty of no nore than

(2% of s/div. setting + 0.01%of tinme difference + 500 ps).

3.5.5 Mass Storage. The analyzer shall have a 3 1/2” floppy disk
drive. The floppy disk drive shall be used to store and recal
i nstrunment configurations.

3.5.6 Hard Copy. The analyzer shall support hard copy to an HP-
PCL or EPSON FX-80 conpatible printer through the |I|EEE-488
interface and through an RS-232 interface.

3.6 Operational Requirenents.

3.6.1 Front Panel Control Requirements. All nodes and functions
shal | be operable using front panel controls. The |ocations and
| abeling of indicators, controls, switches shall provide for
maxi mum clarity and easily understood operation w thout reference
to tables, charts, or flow diagrans.
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3.6.2 Programmability. Al nodes and functions shall be fully
renotely programmble via the |EEE-488.1 instrunentation bus.
When operating the Analyzer via renote progranmng, all front
panel controls shall be disabled, except for the on/off swtch and
the renote/l ocal swtch.

3.6.3 Local/Rennte. The analyzer shall have a |ocal and renote
operation node. It shall be either manually or renotely
programmabl e sel ectable according to paragraph 3.6. 2. Manual
sel ection shall be provided by a front panel switch. A neans of
i ndicating the operational node shall be provided.

3.6.4 Self-Test. The self test shall conprise two selectable
| evel s, an operational test to determine if the instrunment is
operationally ready, and a second |evel diagnostic test to
di agnose and isolate faulty field repl aceabl e nodules. Wen the
self test function is initiated, an auto sequenced i nternal
operation test shall be perforned. The diagnostic test shall be
sel ectabl e only by deliberate operator comrand.

3.6.5 1EEE Interface. The anal yzer shall have an | EEE-488.1
interface connector with the follow ng capabilities: SHl, AHL, T6,
L4, SR1, RL1, DTl1. Serial poll capability shall be provided.

3.6.6 Compatibility. The analyzer shall be tested for
conpatability with the |EEE-488 bus and the John Fluke nodel
1722A AP instrument controller.

3.7 Muinual. A least two copies of an operation and nai ntenance nanual shal |
be provided. The manual shall neet the requirenents of ML-M7298.

3.71 Gilibration Procedure. The nanual shall provide a Analyzer calibration
procedure in accordance wth M L-M38793.

3.8 Accessories. The Analyzer shall include at |east one |ead
for each | ogic channel, grouped as specified in 3.5.1.1.1.2, one
for each group.




